A severe to profoundly deaf child is born once every 1000 births, with a noticeable hearing loss present in 4% of people younger than 45 years, but reaching 50% of individuals who reach the age of 80. Worldwide, it is estimated that approximately 700 million will suffer from hearing loss by 2015. There are a multitude of causes for hearing loss, including both environmental, genetic and a combination of both.
Since the introduction of molecular medicine and gene tics to the field of inner ear research, many advances have been achieved in elucidating the molecular basis of hearing impairment. Strategies have been developed to identify genes associated with deafness in order to identify genetic mutations in patients for genetic counselling and rehabilitation and to discover new mechanisms for deafness that may help develop therapy. The impact of the study of the brain in this area has been emphasized by the awarding of the Brain Prize to Prof. Christine Petit and Prof. Karen Steel for having distinguished themselves by an outstanding contribution to European neuroscience for their contributions to the understanding of the genetic regulation of the development and function of the ear, and for elucidating the causes of many of the inherited forms of deafness.
I write this editorial prior to the Annual Scientific Conference of the Israel Society of Auditory Research. Each year, a group of researchers, including physicians, speech therapists, audiologists, neuroscientists and geneticists, including faculty and students, attend this one-day conference. This year, we are extremely privileged to host Prof. Andrej Kral from the Laboratory of Auditory Neuroscience and Neuroprostheses at Medical University, Hannover, Germany. Prof. Kral is renowned for his research on how congenital auditory deprivation in the form of deafness affects the microcircuitry of the auditory system. His research has an impact on treatment of children with cochlear implants and he further focuses on improving neuroprosthetic devices.
The topics in auditory science presented in this Special Issue is diverse, including auditory learning, psychoacoustics, auditory cortex, bone conduction, speech, auditory neuropathy, cochlear implants, genetics and gene regulation. A significant amount of research is dedicated to education of hearing impaired children. The review and articles that follow range from cochlear mutual masking [1] , speech perception in different populations and conditions [2, 3] , temporal and non-temporal processes [4] and auditory stimulation [5] to cochlear implants [6] and advances in genetics with implications for diagnosis [7] in both children and the aging population.
Finally, one cannot discuss neuroscience without touching on the progress and future plans for the study of the brain and peripheral nervous systems. We are becoming increasingly aware of the plasticity of the brain and potential epigenetic effects on both normal and disease development. Hopefully, we are at the edge of brilliant discoveries with respect to neurodegenerative diseases. Technological advances in optogenetics, neuroimaging, computation, and high throughput sequencing are just a few breakthroughs that will transform neuroscience in the coming years. The ability to generate different cell types from stem cells may herald new forms of therapy previously unimagined. These aspects of neuroscience will undoubtedly impact auditory science as well.
